Selection and characterization of drug-resistant HCV replicons in vitro with a flow cytometry-based assay.
Because HCV RNA-dependent RNA polymerase is error-prone and the viral RNA has a high turnover rate, the genetic diversity of HCV is very high both in vitro and in vivo. The mutation rate in long-term replicon cultures approaches 3.0 x 10(-3) base substitutions/site/year in this in vitro replication model. A direct consequence of the high mutation rate is the rapid emergence of drug-resistant variants, both in cell culture and in patients. Selectable replicons have been used extensively to isolate and characterize drug-resistant HCV genomes in vitro. Typically, replicon cells are plated at a low density and then subjected to a double selection by G418 and escalating dosages of a compound of choice. Here we describe an alternative screening assay that takes advantage of an HCV replicon that is amenable to live-cell sorting with a suitable flow cytometer. We also present a strategy for determining the relative contribution to the resistance by viral genome and host cells. We use selection and characterization of Cyclosporine A (CsA)-resistant replicons as a example to present the protocols, but this method can easily be adapted for the selection of replicon cells resistant to other chemical compounds as long as the compound does not fluoresce at the same wavelength as the fluorescent reporter protein in the replicon.